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METHOD AND SYSTEM FOR CO-BROWSING 
IN ELECTRONIC COMMERCE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention. 

This invention relates in general to electronic commerce, and more particularly, 
to co-browsing in an electronic commerce system. 

2 . Description of Related Art . 

As an increasing number of consumers use computers for shopping via 
electronic commerce ("e-commerce") stores, there is an increasing desire to provide 
facilities to bring the consumer closer to the conventional shopping experience. For 
example, e-commerce web sites offer virtual shopping carts, to which a buyer adds 
items to be purchased while continuing to shop, and express check out options for 
quick exit from the site when orders are small and fixed. 

A familiar scenario in conventional stores, such as bookstores and video stores, 
includes shoppers browsing on the same aisle who engage in conversation. The 
shoppers may consult one another for suggestions or comments regarding 
recommended titles or products. The shoppers might help one another find an item of 
interest, or engage in discussion stemming from their common interest in a particular 
category of products. 
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As the geographical location of stores becomes mostly irrelevant in the web 
retail environment, and as the number of e-commerce shoppers increases, competition 
increases. There is a need in the art for methods and systems to attract and retain e- 
commerce customers, such as by offering attractive shopping environments that 
introduce elements of more conventional and personalized shopping experiences into 
the electronic marketplace. 
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SUMMARY OF THE INVENTION 
To minimize the limitations in the prior art described above, and to minimize 
other limitations that will become apparent upon reading and understanding the 
present specification, the present invention discloses a method, apparatus, and article of 
5 manufacture for providing co-browsing for users shopping over a computer network, 
such as an internet. In one embodiment, the method comprises the steps of: (a) 
providing a network site offering items for sale; (b) providing to a first user of the 
network site capability to inform the network site of interest in co-browsing with a 
second user; (c) providing to the second user of the network site capability to inform 

10 the network site of interest in co-browsing with the first user; and (d) providing a 

capability for communication between the interested first and second users while they 
continue to shop on the network site. Preferably, the capability for communication 
comprises a proxy server that protects identity of the users. 

In a preferred embodiment, the method further comprises providing the users 

15 with a window displayed on the user's computer screen for interfacing with the 
network site. The window comprises a first pane that displays items for sale and a 
second pane that displays content of the communication between the first and second 
user. This window provides the user with the ability to engage in the 
shopping/browsing experience contemporaneously with a chat session with another 

20 shopper, so that the chat session can directly relate to and influence the user's shopping 
experience while the shopping/browsing is in progress. 
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The method can further comprise monitoring the browsing pattern of at least 
one of the first or second users, identifying at least two users of a common browsing 
pattern and informing the at least two users of the common browsing pattern. The 
method can further comprise providing the first user with capability to inform the 
network site of subject matter of interest to the user. The second user can then be 
selected based on characteristics the second user shares with the first user, and 
optionally, notified of the characteristics shared with the first user. The characteristics 
can include, for example, the subject matter of interest to the user. In one embodiment 
of the method, the capability to inform the network site of interest in co-browsing 
comprises capability to inform the network site of conditions required for co- 
browsing. 

An apparatus for providing co-browsing by users shopping over a network in 
accordance with the invention can comprise an electronic commerce server connected 
to the network for offering items for sale, and a co-browsing facility provided by the 
electronic commerce server. The co-browsing facility allows a first user that is 
browsing the items for sale to conditionally know whether a second user is also 
browsing the items for sale and then provides a communication medium for a 
conversation between the first and second users via the electronic commerce server 
while the first and second users both continue to browse the items for sale. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Referring now to the drawings in which like reference numbers represent 

corresponding parts throughout: 

FIG. 1 is a block diagram of an exemplary hardware environment of the 

preferred embodiment of the present invention, and more particularly, illustrates a 

typical computer network through which users can access a commercial website. 

FIG. 2 is a flowchart illustrating the logic performed when using a method of 

providing co-browsing in accordance with a preferred embodiment of the invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
In the description of the preferred embodiment, reference is made to the 
accompanying drawings which form a part hereof, and in which is shown by way of 
illustration a specific embodiment in which the invention may be practiced. It is to be 
understood that other embodiments may be utilized, as structural changes may be 
made without departing from the scope of the present invention. 

Overview 

The invention provides a new approach to e-commerce in which users are 
provided with an opportunity for co-browsing with other shoppers while continuing 
to shop for an item offered for sale over a computer network. As a shopper browses 
items of a particular category, which can be compared to an aisle in a conventional 
store, the shopper can inquire about other shoppers browsing the same aisle at that 
time. The shopper may identify himself or herself through either a real name or a 
pseudonym, and publish his or her interests and browsing profile to other shoppers on 
the aisle. 

When a shopper requests information about other shoppers having a particular 
profile, the system lists all shoppers who satisfy the request. The system publishes 
information to only those shoppers willing to publish their own information. The 
shopper then selects one or more shoppers from the list, and the system notifies the 
selected shoppers that another shopper is interested in engaging in conversation with 
them. The shoppers so notified can then indicate whether they agree to the 
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conversation request or prefer not to participate. If a notified shopper agrees to the 
request, the system initiates a chat session between the interested shoppers. 

The method of the invention assists e-commerce vendors in attracting and 
retaining customers. The method provides a facility for bringing the user's shopping 
experience closer to familiar, traditional shopping experiences. For example, most 
shoppers are familiar with the ability to chat with other shoppers browsing similar 
items in a conventional store, and with the ability to exchange suggestions and 
recommendations regarding the available selections. 

In addition, the method of the invention can incorporate tracking of shopper 
navigational behavior and previous visit histories. An e-store can maintain such 
information in its database and, optionally, use this information to facilitate matching 
shoppers with other shoppers having similar interests or with whom they have co- 
browsed in the past. The method can also be used to provide anonymity to co- 
browsing shoppers. In another aspect of the invention, the method can permit users to 
set conditions necessary for engaging in co-browsing with other shoppers. 

These and other advantageous features can be incorporated into the invention, 
as is apparent from the following description of the implementation of the invention. 

Hardware Environment 
FIG. 1 is a block diagram of an exemplary hardware environment of the 
preferred embodiment of the present invention, and more particularly, illustrates a 
typical computer network 100 that connects one or more clients 102 to one or more 
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servers, such as an e-commerce web server 104. The network 100 preferably comprises 
the Internet, although it could also comprise intranets, extranets, LANs, PANs, 
WANs, etc. A typical combination of resources may include clients 102, 108 that are 
personal computers or workstations operated by shoppers, and servers 104 that are 
personal computers, workstations, minicomputers, and/or mainframes. 

Each of the computers generally include, inter alia, a processor, random access 
memory (RAM), data storage devices, data communications devices, display devices, 
input devices, etc. Of course, those skilled in the art will recognize that any 
combination of the above components, or any number of different components, 
peripherals, and other devices, may be used in the present invention. 

In a preferred embodiment of the present invention, the e-commerce web server 
104 executes a server program that provides a shopping environment. Included in the 
shopping environment is an opportunity to co-browse with other shoppers via a proxy 
chat server 106. The proxy chat server 106 facilitates a chat session while protecting 
the identity of the participating shoppers. Input from a first shopper or client 102 goes 
to the proxy chat server 106, which then forwards the input to the second shopper or 
client 108, as appropriate. In this manner, information is passed between the two 
shoppers 102, 108 through the proxy chat server 106. 

Generally, the components of the present invention comprise instructions 
and/ or data which, when read, executed, and/ or interpreted by the client 102, 108 
and/ or e-commerce web server 104, causes the client 102, 108 and/ or e-commerce web 
server 104 to perform the steps necessary to implement and/ or use the present 
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invention. Often, these instructions and/or data are embodied in and/or readable 
from a device, carrier, or media, such as a memory, data storage device, or other device 
capable of being coupled to the computer. 

Thus, the present invention may be implemented as a method, apparatus, or 
article of manufacture using standard programming and/or engineering techniques to 
produce software, firmware, hardware, or any combination thereof. The term "article 
of manufacture" as used herein is intended to encompass instructions and/or data 
accessible from any device, carrier, or media. 

Those skilled in the art will recognize that the exemplary environment 
illustrated in FIG. 1 is not intended to limit the present invention. Indeed, those 
skilled in the art will recognize that other alternative hardware environments may be 
used without departing from the scope of the present invention. 

Operation of Co-Browsing 
In a preferred embodiment, a simple web-based system embodying the co- 
browsing concept is implemented. As noted above in FIG. 1, the system is comprised 
of clients 102, 108 and a network 100, through which a user can access an e-commerce 
web server 104. The client 102, 108 provides the user interface, and the e-commerce 
web server 104 offers items for sale. The user can shop by visiting the site, browsing 
items offered for sale, and, if desired, chatting with other shoppers having similar 
interests. 
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Shopping Environment 
A user visits the e-commerce site 104 of a vendor, browses the site, and is made 
aware of the opportunity to interact with other shoppers visiting the same site. The 
site 104 has a facility for both notifying users of the opportunity for co-browsing and 
receiving information from users about their interest in co-browsing. This 
opportunity can be provided in the form of a text window into which the user types 
the relevant information. The user 102, 108 and/or e-commerce server 104 may set 
conditions that must be satisfied before a co-browsing session is initiated. 

Co-Browsing Interface 
In a preferred embodiment, shoppers are provided with a window, displayed on 
the user's computer screen, for interfacing with the network site. The window 
comprises a first pane that provides access to the e-store and, for example, displays 
items for sale or information about available items. The window further comprises a 
second pane that displays content of the communication with one or more co- 
browsers. This window comprising at least two panes provides the user with the 
ability to engage in the shopping/browsing experience contemporaneously with a chat 
session with one or more additional shoppers. This allows the user to participate in a 
chat session that will directly relate to and influence the user's shopping experience. 
The ability to chat with fellow shoppers while browsing brings the user's experience 
closer to a familiar, conventional shopping experience. 
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Identification of Potential Co-Browsers 
The e-commerce web server 104 can monitor the browsing behavior of 
shoppers visiting the site. Information can be tracked regarding the items and 
categories of items viewed by the shopper, search terms entered by the shopper, and 
5 the price range or other characteristics of items viewed by the shopper. In addition, 
the server 104 can access stored information regarding previous visits and purchases 
made by the shopper, including past co-browsing behavior, as well as any information 
about the shopper that may have been provided by the shopper during the current or a 
m previous visit. Users who have previously engaged in co-browsing can be 

l]j 10 preferentially targeted for co-browsing on return visits. Likewise, those visitors who 
UJ have declined co-browsing opportunities can be given an opportunity to request no 

{ ri further invitations to co-browse. 

g Potential co-browsers can be identified by searching for other shoppers having 

□ browsing or purchasing profiles or other characteristics in common with a first 

™ 15 shopper. These potential co-browsers, or target shoppers, can then be prompted to 

consider participating in a chat session by informing the target shopper of the presence 
of other shoppers having similar characteristics and/ or interests. Alternatively, the 
target shopper may have already indicated an interest in co-browsing, and thus need 
only be notified of the potential match. 
20 Thus, a first and second shopper can be identified as potential co-browsers and 

invited to participate in a chat session under a variety of permutations. For example, 
the first shopper could have requested co-browsing and the second shopper could have 
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been targeted for co-browsing on the basis of the second shopper's browsing or other 
characteristics. Alternatively, both the first and second shoppers could have initiated 
co-browsing by request. In another embodiment, both the first and second shoppers 
were targeted as having common browsing interests and both invited to participate in a 
chat session. Likewise, additional shoppers could be brought into a chat session, 
whether by request of the shopper or by invitation from the e-store. 

In one embodiment, shoppers are notified if other shoppers with whom they 
have previously co-browsed are currently available for co-browsing. This notification 
can be initiated by either the e-commerce server drawing on stored information, or by 
a shopper. Shoppers notifying the e-commerce server of their interests or conditions 
for co-browsing can be provided with an opportunity to indicate other shoppers with 
whom they have previously co-browsed and to identify those shoppers with whom 
they would prefer to co-browse again and/or those with whom they do not wish to co- 
browse again. 



Protecting Shopper Anonymity 
In a preferred embodiment, the e-commerce server comprises an intermediate 
proxy server. The proxy server passes information between shoppers. Input from 
each shopper goes to the proxy server, which then forwards the information to the 
appropriate user. The proxy server can control the flow of information between 
shoppers and prevent the unwanted passage of specified information to shoppers. This 
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proxy server can thereby protect the identity of shoppers who wish to remain 
anonymous. 

Shoppers can be provided with an opportunity to indicate which information 
may be published and which information is to remain confidential The shopper can 
also be permitted to identify conditions on the publication of information. For 
example, the shopper may wish to retain confidentiality of some information until 
after obtaining preliminary information about a potential co-browser. Once certain 
conditions are met, the shopper may authorize the publication of the additional 
information. 

The shopper may further restrict to whom the information is published. These 
options can be employed to help shoppers feel more comfortable participating in a chat 
session. The retention of certain information in confidence can also allow the e-store 
to access information that will facilitate marketing and improvement of methods for 
identification of potential co-browsers. Without assurances of confidentiality, such 
information would otherwise not be available to the e-store. 

Logic of Co-Browsing Implementation 
FIG. 2 is a flowchart illustrating the logic performed when using a method of 
providing co-browsing in accordance with a preferred embodiment of the invention. 
Of course, those skilled in the art will recognize that other logic may be used without 
departing from the scope of the present invention. 
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Block 200 represents the user visiting an e-commerce site to browse one or 
more items or categories of items, and the e-store server contemporaneously tracking 
the user's browsing pattern. 

Block 202 represents the user notifying the site of his or her interests and 
making a request to converse with another shopper. 

Block 204 represents the e-store server identifying users browsing in the same 
category of items and looking for a shopper who fits the first user's request. 

Block 206 represents the system determining, on a yes/ no basis, if there is a 
shopper who fits the first user's request. If the determination yields a negative 
response, the system returns to block 202, where the user can notify the site of a 
continued interest in conversing with another shopper. 

Block 208 represents the system, pursuant to an affirmative response to the 
determination of block 206, notifying the target shopper who fits the first user's 
request of the interests and request of the first user. 

Block 210 represents the system asking the target shopper if he or she is 
interested in engaging in a chat session with the first user. 

Block 212 represents the system setting up a chat session between the first user 
and the target shopper pursuant to an affirmative response to the question of block 
210. 

Block 214 represents the system notifying the first user of the denied request 
and continuing with block 202, where the user can indicate a continued interest in 
conversing with another shopper. 
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Conclusion 

This concludes the description of the preferred embodiment of the invention. 
5 The following describes some alternative embodiments for accomplishing the present 
invention. 

In summary, illustrated herein are various embodiments of the method for 
providing co-browsing for users shopping over a computer network. The method 
provides an e-commerce shopping environment that more closely emulates 

10 conventional shopping experiences familiar to users. Users can converse with fellow 
shoppers while continuing to browse, and benefit from the opportunity to exchange 
suggestions and recommendations with fellow shoppers. Vendors can benefit from 
creating a more attractive shopping environment. 

For example, those skilled in the art will recognize that any type of computer 

15 configuration and/or network configuration could be used in the present invention. 
Those skilled in the art will also recognize that many types of computer programs 
could be used with the present invention, in addition to those enumerated herein. In 
addition, those skilled in the art will also recognize that many types of co-browsing 
arrangements could be incorporated into the present invention. 

20 In summary, the present invention discloses a method, apparatus, and article of 

manufacture for providing co-browsing for users shopping over a computer network. 
A network site offering items for sale is provided. A first user is then provided with 
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the capability to inform the network site of interest in co-browsing with a second user 
of the network site. The second user is provided with capability to inform the 
network site of interest in co-browsing with the first user. A capability is provided for 
communication between the interested first and second users while they continue to 

5 shop. Preferably, the capability for communication comprises a proxy server that 
protects the identity of the users. 

The foregoing description of the preferred embodiment of the invention has 
been presented for the purposes of illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise form disclosed. Many modifications 

10 and variations are possible in light of the above teaching. It is intended that the scope 
of the invention be limited not by this detailed description, but rather by the claims 
appended hereto. 
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WHAT IS CLAIMED IS: 

1 1. A method for providing co-browsing by users shopping over a computer 

2 network, comprising the steps of: 

3 (a) providing a network site offering items for sale; 

4 (b) providing to a first user of the network site capability to inform the 

5 network site of interest in co-browsing with a second user; 

6 (c) providing to the second user of the network site capability to inform the 

7 network site of interest in co-browsing with the first user; and 

8 (d) providing a capability for communication between the interested first and 

9 second users while they continue to shop on the network site. 

1 2. The method of claim 1, further comprising providing the users with a 

2 window for interfacing with the network site, wherein the window comprises a first 

3 pane that displays information relating to items for sale and a second pane that displays 

4 content of the communication between the first and second user. 

1 3. The method of claim 1, wherein the capability for communication 

2 comprises a proxy server that protects identity of the users. 

1 4. The method of claim 1, further comprising monitoring the browsing 

2 pattern of at least one of the first or second users. 
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5. The method of claim 4, further comprising identifying at least two users 
of a common browsing pattern and informing the at least two users of the common 
browsing pattern. 

6. The method of claim 1, further comprising providing the first user with 
capability to inform the network site of subject matter of interest to the user. 

7. The method of claim 6, wherein the second user is selected based on 
characteristics the second user shares with the first user. 

8. The method of claim 7, further comprising notifying the second user of 
the characteristics shared with the first user. 

9. The method of claim 7, wherein the characteristics include the subject 
matter of interest to the user. 

10. The method of claim 1, wherein the capability to inform the network 
site of interest in co-browsing comprises capability to inform the network site of 
conditions required for co-browsing. 
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1 11. An apparatus for providing co-browsing by users shopping over a 

2 network, comprising: 

3 (a) an electronic commerce server connected to the network for offering items 

4 for sale; and 

5 (b) a co-browsing facility, provided by the electronic commerce server, that 

6 allows a first user that is browsing the items for sale to conditionally know whether a 

7 second user is also browsing the items for sale and then provides a communication 

8 medium for a conversation between the first and second users via the electronic 

3 9 commerce server while the first and second users both continue to browse the items 

10 for sale on the network site. 



• , a 



Us 



1 12. The apparatus of claim 11, wherein the co-browsing facility comprises a 

2 window for interfacing with the network site, wherein the window comprises a first 

3 pane that displays information relating to items for sale and a second pane that displays 

4 content of the communication between the first and second user. 

1 13. The apparatus of claim 11, wherein the communication medium 

2 comprises a proxy server that protects identity of the users. 

1 14. The apparatus of claim 11, wherein the electronic commerce server is 

2 capable of monitoring the browsing pattern of at least one of the first or second users. 
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15. The apparatus of claim 14, wherein the electronic commerce server is 
further capable of identifying at least two users of a common browsing pattern and 
informing the at least two users of the common browsing pattern. 

16. The apparatus of claim 11, wherein the electronic commerce server 
provides the first user with capability to inform the server of subject matter of interest 
to the user. 

17. The apparatus of claim 16, wherein the second user is selected based on 
characteristics the second user shares with the first user. 

18. The apparatus of claim 17, wherein the server notifies the second user of 
the characteristics shared with the first user. 

19. The apparatus of claim 17, wherein the characteristics include the 
subject matter of interest to the user. 

20. The apparatus of claim 11, wherein the co-browsing facility comprises 
capability to inform the network site of conditions required for co-browsing. 
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1 21. An article of manufacture comprising a computer program carrier 

2 readable by a computer and embodying one or more instructions executable by the 

3 computer to perform method steps for; 

4 (a) providing a network site offering items for sale; 

5 (b) providing to a first user of the network site capability to inform the 

6 network site of interest in co-browsing with a second user; 

7 (c) providing to the second user of the network site capability to inform the 

8 network site of interest in co-browsing with the first user; and 

9 (d) providing a capability for communication between the interested first and 
10 second users while they continue to shop on the network site. 

1 22. The article of manufacture of claim 21, wherein the method further 

2 comprises providing the users with a window for interfacing with the network site, 

3 wherein the window comprises a first pane that displays information relating to items 

4 for sale and a second pane that displays content of the communication between the 

5 first and second user. 

1 23. The article of manufacture of claim 21, wherein the capability for 

2 communication comprises a proxy server that protects identity of the users. 
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1 24. The article of manufacture of claim 21, wherein the method further 

2 comprises monitoring the browsing pattern of at least one of the first or second users. 

1 25. The article of manufacture of claim 24, wherein the method further 

2 comprises identifying at least two users of a common browsing pattern and informing 

3 the at least two users of the common browsing pattern. 

1 26. The article of manufacture of claim 21, wherein the method further 

2 comprises providing the first user with capability to inform the network site of subject 

3 matter of interest to the user. 

1 27. The article of manufacture of claim 26, wherein the second user is 

2 selected based on characteristics the second user shares with the first user. 

1 28. The article of manufacture of claim 27, wherein the method further 

2 comprises notifying the second user of the characteristics shared with the first user. 

1 29. The article of manufacture of claim 27, wherein the characteristics 

2 include the subject matter of interest to the user. 
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1 30. The article of manufacture of claim 21, wherein the capability to inform 

2 the network site of interest in co-browsing comprises capability to inform the network 

3 site of conditions required for co-browsing. 



; a 
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ARSTR ACT OF THE DISCLOSURE 
A method, apparatus, and article of manufacture for providing co-browsing by 
users shopping over a computer network, such as an internet. The method comprises: 
providing a network site offering items for sale; providing to a first user of the 
5 network site capability to inform the network site of interest in co-browsing with a 
second user; providing to the second user of the network site capability to inform the 
network site of interest in co-browsing with the first user; and providing a capability 
for communication between the interested first and second users while they continue 
□ to shop. Users are provided with a window for interfacing with the network site, 

St 10 wherein the window comprises a first pane that displays items for sale and a second 
m pane that displays content of the communication between the first and second user. A 

IJ1 proxy server protects identity of the users. The browsing pattern of at least one of the 

y first or second users can be monitored, and users of a common browsing pattern can be 

U identified and informed of the common browsing pattern. The first user can be 

S -M 15 provided with capability to inform the network site of subject matter of interest to the 
user. The second user can then be selected based on characteristics the second user 
shares with the first user, and notified of the characteristics shared with the first user. 
The capability to inform the network site of interest in co-browsing comprises 
capability to inform the network site of conditions required for co-browsing. 
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FIG. 1 



USER VISITS SHOPPING SITE AND BROWSES VARIOUS CATEGORIES; 
E-STORE SERVER TRACKS USER BROWSING PATTERN 



200 



USER NOTIFIES SITE OF INTERESTS AND REQUESTS TO 
CONVERSE WITH ANOTHER SHOPPER 



202 



E-STORE SERVER IDENTIFIES USERS IN SAME CATEGORY AND 
LOOKS FOR A SHOPPER WHO FITS USER REQUEST 
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than the United States of America, listed below and have also identified below any foreign application for patent or inventor's 
certificate or any PCT application having a filing date before that of the application on the basis of which priority is claimed: 

Prior Foreign Application(s): Priority Not Claimed 



(Number) (Country) (Month/Day/Year Filed) 

i hereby claim the benefit under 35 USC §1 19(e) of any United States provisional application(s) listed below: 

Provisional Application(s): 



(Number) (Month/Day/Year Filed) 

I hereby claim the benefit under 35 USC § 1 20 of any United States application(s), or 365(c) of any PCT international 
application(s) designating the United States, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT international application in the manner provided by the first 
paragraph of 35 USC §112, I acknowledge the duty to disclose information which is material to patentability as defined in 37 
CFR §1.56 which became available between the filing date of the prior application and the national or PCT international filing 
date of this application. 



(Number) (Day/Month/year Filed) (Status -patented, pending, abandoned) 

i hereby appoint the following attorneys to prosecute this application and to transact all business in the Patent and 
Trademark Office connected herewith: 

Thomas R. Berthold (#28,689) Richard M. Ludwin (#33,010) 

Romualdas Strimaitis {#35,697} Khanh Q. Tran (#41,352) 

George H. Gates (#33,500) Victor G. Cooper (#39,641 ) 

Anthony J. Orler (#41,232) Karen S. Canady (#39,927) 



/////////////////////////////W 

Address all telephone calls to: Address all correspondence to: 
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Bcket No. AM9-99-007 



George H. Gates George H. Gates 

(310) 642-4146 Gates & Cooper 

Howard Hughes Center 

6701 Center Drive West, Suite 1050 

Los Angeles, CA 90045 

/////////////////////////////^ 

I hereby declare that al! statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 

///////////////////////////////^ 

Full name of 1st inventor: Neelakantan Sundaresan 



5^7) *M 



Residence: 492 Capita! Village Circle, San Jose, California 95136 



Citizenship: India Post Office Address: same 

////////////////////////////W 



